SUMMARY The day to day variation in the energy and carbohydrate intake of 168 children with diabetes on Tyneside and Teesside was less than that of 405 non-diabetic children. It was, however, still considerable, the average range of carbohydrate intake over three days being 51 g. The variation in carbohydrate intake was not related to diabetic control -nor to the families' knowledge of diabetes. Compliance with the dietary prescription deteriorated during the day. These findings support a qualitative approach to the dietary prescriptions for diabetics.
Regulation of diet is an important aspect of the management of insulin dependent diabetes mellitus. The dietary prescription entails regulating the amount and type of carbohydrate consumed which is distributed to match the action of the insulins injected. The essence of this regimen therefore is a carbohydrate intake that is constant from day to day in both total amount and distribution, extra carbohydrate being allowed only before strenuous exercise.
We report the extent of the day to day variation in the carbohydrate and energy intakes of children with diabetes and its relation to their knowledge about, and control of, their disorder.
Subjects and methods
Between July 1983 and March 1984 children attending diabetic clinics on Tyneside and Teesside were invited to record their intakes of all foods and drinks for three consecutive days. This was done in a diary, kept by parent or child as appropriate, in which the time of consumption was recorded together with a description of what was consumed, and the amount in household measures. At an interview on the fourth day this information was discussed to enhance completeness and detail. The household estimates were converted to estimates of weight of each item recorded using a variety of visual aids.' Computerised food tables were used to calculate the intake of energy and carbohydrate for each day.2 Each day's intake was allocated to six arbitrary periods corresponding to the prescribed distribution-that is, breakfast, midmorning snack, lunch, midafternoon snack, evening meal, and supper snack. The day to day or within subject variation in carbohydrate and energy intakes were calculated for each subject as the standard deviation of the intake for the three days; this was also expressed as the coefficient of variation, calculated as standard deviation/meanx 100. In addition, the range in carbohydrate and energy intake was calculated for each subject as the difference between the highest and lowest intakes of the three days. The difference between each subject's mean carbohydrate intake and their prescribed carbohydrate intake, which represented their complicance with diet, was also calculated.
A structured questionnaire was used to obtain social information, and a single random blood sample taken for measurement of C peptide and glycated haemoglobin Al concentrations as measures of control. The parent(s), and child if old enough, also completed a multiple choice questionnaire to assess their knowledge about diabetes. 3 Similar data about the diets of 405 non-diabetic children aged [11] [12] (193 boys and 212 girls) in South Northumberland were used for comparison. These children had completed a two year longitudinal study of the relation between diet and dental caries that entailed recording intake in a similar way to that described for the diabetic children but on five occasions, each lasting three days. Calculations were made using identical methods from only the first of the five dietary diaries.4 The middle age group of diabetics was chosen to be comparable to the age range of the non-diabetics.
All families were classified into socioeconomic groups according to the fathers' present or last known occupation; unemployment was recorded separately. The socioeconomic groups were divided into 4; 1 indicated professional and managerial people, 2 clerical and craftsmen, 3 semi-and unskilled labourers, and 4 those whose occupation was unknown or unclassifiable, or who had retired.
Associations among variables were examined by 794 Table 1 shows the mean energy.and carbohydrate intakes for the subjects as a group and subdivided by age. There were no significant differences in intake between the sexes or the socioeconomic groups except that the mean energy intake in social group 4 was greater than that of group 1 (10.2 and 8-3 MJ, respectively, p<005) and the carbohydrate intake of group 4 (280 g) was greater than that of the other groups (groups 1-3: 224, 230, and 219 g, respectively, p<005).
There were no significant differences in the day to day, or within subject variations in intakes, expressed as the mean coefficient of variation or as the Difference between intake and prescription: (%)
range of intake over the three days, either between the sexes or the social classes (p>0 05 in both cases). The carbohydrate intake of the youngest children, however, varied less from day to day than that of the other age groups (p<005). The mean range in carbohydrate intake from day to day was 51 g for all subjects, 36 g for the youngest group, and 64 g for the oldest. Table 2 gives similar information about the 405 non-diabetic children and shows that the within subject variations of energy and carbohydrate intakes were greater than for the diabetic children of similar age. Table 3 shows average estimates of the day to day or within subject variations in energy and carbohydrate intakes related to the prescribed meal pattern. The mean within subject coefficient of variation and the mean range of energy and carbohydrate intake are wide at each specified time. The mean within subject range of energy intake for the three day period varied from 0 6 MJ at the midmorning snack to 1-6 MJ at the evening meal, and that of the carbohydrate intake varied from 15 g at the midmorning snack to 37 g at the evening meal. The intake of carbohydrate was always greater than the prescription and the difference increased considerably as the day wore on.
There was a significant but low positive partial correlation between glycated haemoglobin concentration and the within subject coefficient of variation for energy, but not for that of carbohydrate even after allowing for the effects of mean energy intake, age, and C peptide concentration (table 4). Only the variation in the energy intake at the evening meal correlated with glycated haemoglobin concentration after allowing for C peptide concentration, age, mean energy intake at that meal, and the variation in carbohydrate intake at that meal. The variation in the energy intake at the evening meal appeared to be responsible for the apparent correlation between glycated haemoglobin concentration and the variation in carbohydrate intake at the evening meal. No significant correlations were found among mothers', fathers', or children's knowledge about diabetes, or the within subject variation in energy or carbohydrate intake. Discussion There was wide within subject or day to day variation in the energy and carbohydrate intake of the children with diabetes. Errors in the dietary survey method may account for some of the variation. Patients are, however, likely to make errors of a similar type and degree each day when estimating the sizes of portions if food is not weighed. The intake of the children during such a study was probably closer to their dietary prescription than usual. The true variation in the intake of diabetics is therefore unlikely to be less than that reported here.
The within subject variation of both energy and carbohydrate was least in the younger children. This may indicate the extra influence of their parents who were perhaps more successful in restricting intake, or they may have reported only that intake observed or approved by them. The within subject variation in intake, however, was most impressive and ends the notion that the dietary intake of diabetics is Table 4 Partial correlation coefficients among some measures of day to day or within subject variation in dietary intake and glycated haemoglobin concentrations controlled for C peptide concentrations, age, and intake 
constant from day to day. Compliance, defined as the difference between intake and prescription, also was generally poor and deteriorated during the day. Nevertheless the day to day variation was less than that of the non-diabetic children and the proportion of the carbohydrate consumed at each meal or snack was similar to that prescribed. These findings, together with previously reported differences in the composition of the diet of these diabetic children compared with that of non-diabetics, 6 consumed, and to some extent its distribution, the quantity is determined by the child's appetite.
